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Background: Diabetes patient associations and diabetes-specific patient groups around the world are present on social media.
Although active participation and engagement in these diabetes social media groups has been mostly linked to positive effects,
very little is known about the content that is shared on these channels or the post features that engage their users the most.
Objective: The objective of this study was to analyze (1) the content and features of posts shared over a 3-year period on 3
diabetes social media channels (Facebook, Twitter, and Instagram) of a diabetes association, and (2) users’ engagement with
these posts (likes, comments, and shares).
Methods: All social media posts published from the Norwegian Diabetes Association between January 1, 2017, and December
31, 2019, were extracted. Two independent reviewers classified the posts into 7 categories based on their content. The interrater
reliability was calculated using Cohen kappa. Regression analyses were carried out to analyze the effects of content topic, social
media channel, and post features on users’ engagement (likes, comments, and shares).
Results: A total of 1449 messages were posted. Posts of interviews and personal stories received 111% more likes, 106% more
comments, and 112% more shares than miscellaneous posts (all P<.001). Messages posted about awareness days and other
celebrations were 41% more likely to receive likes than miscellaneous posts (P<.001). Conversely, posts on research and innovation
received 31% less likes (P<.001), 35% less comments (P=.02), and 25% less shares (P=.03) than miscellaneous posts. Health
education posts received 38% less comments (P=.003) but were shared 39% more than miscellaneous posts (P=.007). With
regard to social media channel, Facebook and Instagram posts were both 35 times more likely than Twitter posts to receive likes,
and 60 times and almost 10 times more likely to receive comments, respectively (P<.001). Compared to text-only posts, those
with videos had 3 times greater chance of receiving likes, almost 4 times greater chance of receiving comments, and 2.5 times
greater chance of being shared (all P<.001). Including both videos and emoji in posts increased the chances of receiving likes
by almost 7 times (P<.001). Adding an emoji to posts increased their chances of receiving likes and being shared by 71% and
144%, respectively (P<.001).
Conclusions: Diabetes social media users seem to be least engaged in posts with content topics that a priori could be linked to
greater empowerment: research and innovation on diabetes, and health education. Diabetes social media groups, public health
authorities, and other stakeholders interested in sharing research and innovation content and promoting health education on social
media should consider including videos and emoji in their posts, and publish on popular and visual-based social media channels,
such as Facebook and Instagram, to increase user engagement.
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Introduction
Patient associations and patient groups from around the world
are increasingly more present on social media. Being both
ubiquitous and freely accessible, social media channels allow
patient associations to share content and connect with
individuals interested in their health condition. Representing
one of the most prevalent chronic diseases worldwide, diabetes
associations and diabetes patient groups can also be found on
social media [1-4].
Belonging to health-related groups on social media has been
linked to several benefits for users, including a reduction in
feelings of isolation [5,6], an increased sense of belonging [5,7],
positive confirmation of their own situation [5,8], an enhanced
sense of well-being [9,10], increased feelings of empowerment
[2,11-15], and better health outcomes for users of
diabetes-specific social media [11,16-19].
However, although active participation and engagement in
diabetes-specific social media groups is mostly linked to positive
effects, very little is known about the content that is shared on
these channels or what features of posts engage their users the
most. In a previous study [20], we surveyed followers of the
Norwegian Diabetes Association’s social media channels, and
we found that almost all the respondents wanted more content
about research and innovation on diabetes in social media
groups, preferably in text format. However, other previous
studies have reported that social media groups for patients with
diabetes mostly shared content about diabetes self-management
[1-4], scientific content [3,4], health care services [3,4], diabetes
awareness [3,4], personal stories [2], or humor [2].
One way of assessing if posted messages engage users of
diabetes-related social media is by measuring the posts’ received
feedback in the form of likes, shares, and comments. Likes and
shares are a form of communication that allows social media
users to provide feedback to other users with a simple click
[21,22]. This quick interaction (ie, likes and shares) signals the
user’s agreement with the published content [21], and is
perceived as a way of supporting the post [22]. Writing
comments on social media, which requires more effort than a
simple click, has been associated with either strong agreement
or strong disagreement with the post [21,23]. Previous studies
have reported that Facebook posts including media (ie, pictures,
videos, or emoji), providing links, or expressing positive
sentiments engage users the most [24], while posts including
links and expressing negative sentiments are the least shared
[25]. Social media posts dealing with diabetes management and
expressing negative sentiments seem to receive more likes when
the post is text-only, and less likes when the post includes
images [25].
The objective of this study was to analyze the content topic and
features of posts that were shared over 3 years in the 3
diabetes-related social media channels (Facebook, Twitter, and
Instagram) of the Norwegian Diabetes Association, as well as
the users’ engagement with these posts. This study is part of a
participatory research project on the use of social media for
health promotion in diabetes [26]. This project is carried out in
collaboration with Diabetesforbundet, the main diabetes
association in Norway [27]. By January 2020, the association
had more than 34,000 followers on Facebook, more than 7000




All social media posts from the Norwegian Diabetes Association
(on Facebook, Twitter, and Instagram) published between
January 1, 2017, and December 31, 2019, were extracted and
included in the study (no posts were excluded or removed from
the analysis). The social media posts were extracted using the
manager tool for Facebook, manually for Instagram, and using
the standard application programming interface (API) for
Twitter. Using the appropriate functions, the standard API
allows us to gather all tweets from a specific timeframe. In this
way, a PHP script was programmed to query Twitter for all the
tweets made by the Norwegian Diabetes Association during the
study’s timeframe. The Twitter data, including the text and the
tweet metadata (ie, date of publishing, likes, retweets, etc), were
then exported into a Microsoft Excel file document. The
following information was extracted from each post: text
message. post features (ie, use of emoji, picture, and/or video),
and number of likes, comments, and shares. For Facebook, we
collected the total number of likes, including the reactions, for
each post. For Instagram, we only extracted likes and comments
because shares were not an available option at the time of the
study.
Code Categories
We classified the content topics into 7 categories. These
categories were based on findings from our previous studies
[3,4,20], and consisted of (1) health education (including
self-management and self-monitoring, information about the
condition, and promotion of exercise), (2) research and
innovation on diabetes (where results of an investigation were
reported), (3) diabetes-related technology (including information
about apps, blood-glucose monitors, and insulin pumps, but
unrelated to politics), (4) interviews and personal stories, (5)
awareness days and other celebrations, (6) recipes and
food-related information, and (7) miscellaneous (including
information about politics related to diabetes, announcements
of conferences, courses, meetings, and events).
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Two independent reviewers classified the text message of each
post according to its main topic. When a post was considered
to fall into more than one category, reviewers were trained and
instructed to choose the main topic among the 7 possible options.
Discrepancies in the posts’ classification were discussed with
a third reviewer until reaching consensus. The inter-rater
reliability was calculated using Cohen kappa analysis.
Statistical Analyses
All descriptive and regression analyses were performed using
SPSS software (version 25; IBM Corp). The dependent variables
in the regression analyses were the number of likes, comments,
and shares, which were count data and non-normally distributed.
Negative binomial regression models emerged as most
appropriate based on the overdispersion parameters and the
goodness-of-fit indices. For each of the dependent variables,
we performed multilevel negative binomial regression, with the
predictors being the independent nominal variables. The largest
category in each group was used as the reference: content topic
(reference group: miscellaneous), social media channel
(reference group: Twitter), and post features (reference group:
text only). We determined the interaction between the content
topic, social media channel, and post features. The level of
significance was set at P<.05.
Ethics
The study protocol was exempted from requiring ethical
approval by the Norwegian Regional Ethics Committee
(2017/764/REK Sør-ØstC), as it falls outside the scope of the
Norwegian Health Research Act. The treatment of personal
information was approved by the Data Protection Officer at the
University Hospital of North Norway (ref 0720).
Results
Sample
During the 3-year period of the study, the Norwegian Diabetes
Association posted a total of 1449 messages on their social
media channels: 718 (49.55%) were posted on Twitter, 530
(36.58%) were posted on Facebook, and 201 (13.87%) were
posted on Instagram. The number of posts on each social media
channel according to post features (text only, inclusion of
picture, video, and/or emoji) is summarized in Table 1.

















The interrater agreement of the posts’ main topic was found to
be substantial (κ=0.695, κ=0.780, and κ=0.789, for Twitter,
Facebook, and Instagram posts, respectively) [28]. Most of the
social media posts fell into the miscellaneous category
(517/1449, 35.68%), followed by health education (260/1449,
17.94%), and research and innovation on diabetes (207/1449,
14.29%). With only 84 posts in the 3-year period,
diabetes-related technology was the least represented category
(5.80%). The total number of posts on each social media channel
according to content is shown in Figure 1.
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Figure 1. Number of diabetes-related posts on 3 social media channels according to content (January 1, 2017, to December 31, 2019).
Engagement: Likes, Comments, and Shares
The effect of content topic, social media channel, and post
features on the measures of users’ engagement was analyzed
using negative binomial regression.
The regression analysis showed that posts of interviews and
personal stories received 111% more likes, 106% more
comments, and 112% more shares than miscellaneous posts
(P<.001 for all). Posts on the topics of awareness days and other
celebrations were 41% more likely to receive likes than
miscellaneous posts (P<.001). On the other hand, posts of
recipes and food-related information and posts discussing
research and innovation on diabetes received 47% and 31% less
likes, respectively, than miscellaneous posts (both P<.001).
The posts that received fewer comments than miscellaneous
posts were those with recipes and food-related information (59%
less comments, P<.001), posts discussing research and
innovation on diabetes (35% less comments, P=.02), and posts
related to health education (38% less comments, P=.003). Health
education posts were shared 39% more often than miscellaneous
posts (P=.007), while posts of recipes and food-related
information and posts of research information and innovation
on diabetes had 43% and 25% less shares, respectively, than
miscellaneous posts (P=.02 and P=.03, respectively).
With regard to social media channel, Facebook posts were 35
times more likely than Twitter posts to receive likes, 60 times
more likely to receive comments, and 13 times more likely to
be shared (P<.001). Instagram posts were 35 times more likely
than Twitter posts to receive likes, and more than 9 times more
likely to receive comments (P<.001).
In terms of post features, posts that included videos were 3 times
more likely to receive likes, almost 4 times more likely to
receive comments, and 2.5 times more likely to be shared than
text-only posts (all P<.001). The addition of both a video and
an emoji to a post increased its chances of receiving likes by
almost 7 times (P<.001), but no effect on comments and shares
was observed. Including a picture in the post increased the
chances of it receiving likes by 86% and of being shared by
124% (both P<.001), but it did not affect the number of
comments. By including only an emoji to the text, the chances
of posts receiving likes and being shared increased by 71% and
144%, respectively (P<.001).
Table 2 shows the negative binomial regression analyses of the
effects of content topic, social media channel, and post features
as predictors of users’ engagement (likes, comments, and
shares).
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Table 2. Effect of content topic, social media channel, and post features on users’ engagement (likes, comments, and shares).
SharesCommentsLikesnIndependent variables
P valueOR (95% CI)P valueOR (95% CI)P valueORa (95% CI)
Content topic
<.0012.12 (1.58-2.96)<.0012.06 (1.37-3.08)<.0012.11 (1.66-2.68)124Interviews and personal stories
.221.23 (0.88-1.70).151.31 (0.91-1.89).0021.41 (1.12-1.76)158Awareness days and other cele-
brations
.020.57 (0.35-0.92)<.0010.41 (0.25-0.65)<.0010.53 (0.40-0.70)99Recipes and food-related informa-
tion
.100.73 (0.49-1.06).231.33 (0.83-2.14).090.78 (0.59-1.04)84Diabetes-related technology
.030.75 (0.58-0.97).020.65 (0.45-0.93)<.0010.69 (0.57-0.85)207Research and innovation on dia-
betes

















<.0012.44 (1.69-3.51).701.09 (0.69-1.70)<.0011.71 (1.29-2.26)81Emoji (no picture, no video)
.271.33 (0.80-2.19).120.65 (0.37-1.12).091.30 (0.96-1.77)210Emoji and picture
.091.82 (0.91-3.65).451.29 (0.66-2.56)<.0016.83 (4.21-11.09)35Emoji and video
<.0012.24 (1.81-2.77).461.12 (0.83-1.49)<.0011.86 (1.58-2.19)342Picture (no emoji)
<.0012.50 (1.73-3.61)<.0013.87 (2.37-6.31)<.0013.29 (2.26-4.39)79Video (no emoji)
1b1b1b702Text only (no emoji, no picture,
no video)
aOR: odds ratio.




Between January 1, 2017, and December 31, 2019, the
Norwegian Diabetes Association posted a total of 1449 messages
on their social media channels. The posts that were most
engaging to users were those that featured interviews and
personal stories. In fact, those posts were twice as likely to
receive likes, comments, and shares. On the other hand, posts
containing recipes and food-related information, and posts on
research and innovation, were the least engaging to social media
users. Both types of content were less likely to receive likes,
comments, and shares. Regarding the social media channel,
Facebook and Instagram posts were both 35 times more likely
to receive likes, and 60 times and almost 10 times more likely
to receive comments, respectively, than posts on Twitter. Video
and emoji were the most engaging post features. Posts with
video had 3 times increased chance of receiving likes, almost
4 times increased chance of receiving comments, and 2.5 times
increased chance of being shared. Including both video and
emoji increased the chances of receiving likes by almost 7 times.
The addition of an emoji to a post increased its chances of
receiving likes and being shared by 71% and 144%, respectively.
Content Topic Engagement
We found that diabetes social media posts that engaged the most
users were the ones that featured interviews and personal stories,
and those that mentioned awareness days and other celebrations.
Our results indicate that posting content based on interviews
and personal stories on diabetes social media channels offers
the highest chances of receiving likes, comments, and shares.
This finding contrasts with the results of our previous survey
[20], in which interviews and personal stories were the least
preferred type of content by diabetes social media users. These
findings suggest that there might be a discrepancy between what
users say they want and what they actually like. Such a
discrepancy might be related to issues such as self-presentation
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[29], where users prefer to think of themselves as less interested
in personal stories than they actually are (and respond
accordingly on questionnaires). Researchers have used social
media liking patterns to judge users’ personality types, and
shown that these judgements are more accurate than those made
by users’ close contacts [30]. This could suggest that social
media liking patterns more accurately reflect users’ actual
interests than do their responses to questionnaires about their
preferences.
Posts containing content about awareness days and other
celebrations also showed a higher number of likes. Similarly,
in a previous study [3] that analyzed 2 diabetes Facebook
groups, one open and one closed, posts about awareness days
received more likes.
Diabetes social media posts dealing with content that promotes
empowerment have been previously linked with higher
engagement [25,31]. A study by Harris et al [31] found that
tweets that included information about diabetes-related health
problems were positively and significantly associated with
engagement. Another study [25] reported that posts dealing
with diabetes control received more likes, and posts on diabetes’
consequences were associated with greater sharing. In our study,
posts that a priori could be linked to greater empowerment, such
as those dealing with research and innovation on diabetes or
health education, were predictors of less engagement (fewer
likes, comments, and shares for research and innovation posts;
and fewer comments and shares for health education posts).
These results are also in discrepancy with our survey findings
[20], in which 78% of respondents indicated that they would
like to find more content on research and innovation on diabetes
on social media channels. This discrepancy between what users
say they want in a survey and what they actually like in real life
might also be related to self-presentation issues [29], where
users prefer thinking and saying that they are more interested
in research than they actually are. Another possible reason for
this discrepancy could be that this user group really wants to
read about research and innovation but does not feel competent
or able to comment or acknowledge by liking and sharing this
kind of information.
Post Features Engagement
The use of videos predicted higher chances of receiving likes,
comments, and shares. The inclusion of pictures and emoji also
predicted an increased number of likes and shares. Our results
are in concordance with previous publications [24,32] that report
the use of videos as one of the key features for attracting the
greatest amount of user engagement. Technically, videos compel
users to stop scrolling for a brief time to perceive and digest the
content, which may also be conducive to engagement. Moreover,
videos can convey a message in and of themselves and do not
need to be accompanied by text, which may increase their
effectiveness in communication and their ability to engage users.
Our results on the effect of pictures on engagement are also in
line with the findings of a previous study [25] that analyzed 10
diabetes-related Facebook pages, and with a study [24] that
focused on engagement with health agencies on Facebook.
These two studies [24,25] reported higher rates of liking and
sharing of posts with images. Likewise, the use of emoji in
social media posts (which are linked to a more positive
sentiment) has also been linked to higher levels of user
engagement in previous research [32,33].
Health Implications of Social Media Groups
Disease-specific social media groups, such as the one we
analyzed in this study, are recognized as trusted sources of
information. Patient associations on social media reach and
engage a considerable number of people, which can potentially
benefit their users at many levels, including with respect to
health outcomes [16,17,19]. These channels could supplement
the traditional delivery of information provided by health care
professionals today. However, there is still a proportion of
people with diabetes who are not benefiting from these channels
because they do not use social media channels, they are not
interested in belonging to a group discussing their disease (or
displaying their health condition by joining the group), or they
simply do not know about the existence of such groups.
Analyzing users’ engagement with social media posts is a way
for patient associations, healthcare authorities, and other
stakeholders to understand the voice of the patient [17] and to
know what people are interested in at a specific moment.
However, measuring social media engagement as a way of
understanding users’ interests could soon face new challenges.
Administrators of some popular channels currently believe that
showing engagement metrics could be limiting an increase in
the volume of posts [34]. In fact, at the end of 2019, Instagram
started to hide the number of likes displayed underneath posts
in some countries [34]. If these strategies are adopted by more
social media channels, alternative approaches to understanding
diabetes patients’ interests on these channels would be needed.
Alternative strategies to listening to social media users’ interests
might include the use of automatic topic classification based
on natural language processing or other artificial intelligence
techniques, which could help to identify the most popularly
discussed or searched themes. The use of sentiment analyses
could also help us to understand which of these topics are linked
with a more positive or a more negative sentiment.
Limitations
This study refers to diabetes social media groups led by a
national patient association. Although the channels are open,
only social media administrators within the patient association
are able to post. Users are only able to respond to these posts.
The type of content posted by this organization might differ
from that posted in other diabetes social media groups.
Conclusion
Diabetes social media users seem to be least engaged in post
content that a priori could be linked to greater empowerment:
research and innovation on diabetes, and health education.
Diabetes social media groups, public health authorities, and
other stakeholders interested in sharing research and innovation
content and in promoting health education that engages social
media users should consider including videos and emoji in their
posts, and preferably publish on popular and visual-based
channels, such as Facebook and Instagram, to increase user
engagement.
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